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"compositions and methods for 

treating Cancer and 
hyperproliferative disorders" 

Technical Field 

The present invention relates to vaccines for 
preventing or reducing: cancers expand in humans or animals. 
More particularly, the present invention relates to immunogenic 
compositions comprising growth factors, antibodies specific for 
growth factors, and methods of use thereof. 

Background of the Invention 

While many cancers are treatable by 
chemotherapeutic agents, a significant number of cancers are 
intrinsically drug resistant and others acquire resistance during or 
following chemotherapy. Cancers frequently are resistant to 
more than one type of drug. This phenomenon is called 
multidrug resistance or MDR. Consequently, there is a great 
need for compositions and methods that can be used in addition 
to, or as alternatives to, chemotherapy for the treatment of 
cancer. 

A major clinical problem of cancer is metastasis. By 
the time that the primary tumor is identified and localized, seed 
cells often have escaped and migrated or metastasized to other 
organs in the body where they establish secondary tumors. 
Surgical procedures are rarely sufficient to cure a cancer because 
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even after the primary tumor is removed multiple secondary 
tumors survive and proliferate. Consequently, there exists an 
immediate and pressing need for techniques of eradicating 
secondary tumors that already exist. 

Cancer cells that escape the primary tumor are 
usually carried in the venous and lymphatic circulation until they 
lodge in a downstream capillary bed or lymph node. However, 
only 1 in 10,000 of the cancer cells that escape the primary tumor 
survive to establish a secondary tumor. Successful cancer cells 
are those that find, a favorable environment for survival and 
growth. The favorable environment include hormones and 
growth-promoting factors. Stimulating factors include local 
growth factors, hormones produced by the host, and 
autostimulating growth factors produced by the tumor calls 
themselves. Consequently, there is an immediate and pressing 
need for techniques capable preventing or inhibiting metastasis of 
cancer and the formation of secondary tumors. 

Additionally, many other hyperproiiferative 
disorders exist. Hyperproiiferative disorders are caused by non- 
cancerous (i.e. non-neoplastic) cells that overproduce in response 
to a particular growth factor. Examples of such 
hyperproiiferative disorders include diabetic retinopathy, 
psoriasis, endometriosis, macular degenerative disorders and 
benign growth disorders such as prostate enlargement and 
lipomas. 

It is known that many new cancers are initiated, and 
existing cancers and hyperproiiferative disorders stimulated, by 
growth factors that affect either the cancer cell itself or normal 
tissue around the cancer that facilitate survival of the cancer cell 
(i.e., angiogenesis factors). There is a direct correlation between 
the circulating level of certain growth factors and cancer 
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proliferation. A potential method of treatment would be to 
regulate the level of circulating growth factors in a patient to 
prevent cancers initiation or recurrence and to reduce or 
eliminate existing cancers. What is needed, therefore, are 
compositions that remove the appropriate growth factors from 
circulation or inhibit the growth-promoting activity of growth 
factors. 

Summary of the Invention 

The present invention generally involves methods 
and compositions for preventing or treating cancers. The present 
invention more particularly involves immunogenic growth factor- 
containing compositions which elicit the production of antibodies 
specific for growth factor when administered to a human or 
animal. 

The present invention provides a method of 
vaccinating a human or animal against growth factors that are 
associated with specific cancer types and hyperproliferative 
disorders. Certain cancers are associated with only one growth 
factor and other cancers are regulated by growth factors. For 
example, certain T cell lymphomas produce the growth factor 
IL-2, which stimulates proliferation by autocrine action; other 
tumors produce factors that promote angiogenesis and stimulate 
growth of metastatic cancer lesions by inducing vascularization of 
tissue at the site of metastases. 

Examples of growth factor-containing compositions 
include liposomes or vesicles having portions of growth factor, 
growth factor fragments, synthetic peptides of certain epitopes of 
growth factors, or modified growth factor fragments presented 
on their external surfaces. The above described compositions are 
useful as vaccines to induce autoimmunity against growth factors 
which otherwise are recognized as "self' by the immune system 
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and are not naturally antigenic. The resulting circulating 
antibodies bind growth factor and thereby prevent the initiation 
of cancer proliferation, reduce existing cancer, or inhibit the 
spread of cancers. 

5 The present invention also includes antibodies 

specific for growth factors. These antibodies are produced by 
and purified from humans or animals with strong immune 
systems, and injected into humans or animals with weak or non- 
functional immune systems in need of such circulating antibodies. 

10 Thus, according to the present invention, Cancers are reduced or 

inhibited either by active immunization of an individual Using 
antigenic growth factor-containing Compositions, or by passive 
immunization via administering an antibody or a group of 
antibodies specific for growth factor epitopes. Additionally, 

15 patients are immunized with the growth factor composition prior 

to the initiation or recurrence after treatment of cancer. 

Accordingly, it is an object of the present invention 
to provide methods and compositions for reducing cancer in a 
human or animal having cancer. 

20 It is another object of the present invention to 

provide methods and compositions for preventing the occurrence 
or spread of cancer. 

It is yet another object of the present invention to 
provide methods and compositions for vaccinating a human or 
25 animal against growth factor. 

It is yet another object of the present invention to 
provide methods and compositions for passively immunizing a 
human or animal against growth factor. 
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Another object of the present invention is to provide 
growth factor-containing compositions that are antigenic and 
elicit an immune response against growth factor in humans or 
animals. 

5 Yet another object of the present invention is to 

provide growth factor peptide fragments modified with antigenic 
moieties to increase an individual's response to growth factor and 
methods of use thereof. 

It is yet another object of the present invention to 
10 provide growth factor peptide fragments and modified growth 

factor peptide fragments in liposomes. 

It is still another object of the present invention to 
provide growth factor peptide fragment-containing compositions 
in combination with adjuvants to stimulate the immune response. 

15 Another object of the present invention is to provide 

anti-growth factor antibodies useful for passively immunizing a 
human or animal against growth factor. 

These and other objects, features and advantages of 
the present invention will become apparent after a review of the 
20 following detailed description of the disclosed embodiment and 

the appended claims. 

Detailed Description of the Present Invention 

The present invention comprises methods and 
compositions for preventing or reducing cancer and 
25 hyperproliferative disorders in a human or animal. The antigenic 

growth factor-containing compositions of the present invention 
include, but are not limited to, growth factor containing carriers, 
such as liposomes and vesicles, antigenic growth factor peptide 
fragments, antigenic growth factor peptide fragments combined 
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with adjuvants, modified growth factor peptide fragments, 
modified growth factor peptide fragments combined with 
adjuvants, carriers containing growth factor peptide fragments, 
and carriers containing modified growth factor peptide 
fragments. Still further, the present invention includes antibodies 
directed against, and specific for growth factors. 

As used herein, the term "growth factor" refers to 
polypeptide growth factors and polypeptide angiogenesis factors, 
and modified derivatives and peptide fragments thereof. Growth 
factor includes: 

Fibroblast growth factor (FGF); 

Interleukins 1-12 (IL-la, p\ IL-2, EL-3, IL-4, IL-5, 

IL-6, IL-7, IL-8, EL-9, IL-10, IL-11, IL-12); 
Kerotinocyte growth factor; 
Colony stimulating factors such as, Granulocyte 

Colony Stimulating Factor (G-CSF), 

Macrophage Colony Stimulating Factor 

(M-CSF or CSF-1), and GM-CSF; 
Epidermal Growth Factor (EGF); 
Vascular Endothelial Growth Factor (VEGF, 

otherwise known as Vascular Permeability 

Factor); 

Transforming Growth Factor a (TGF-a); 
Transforming Growth Factor 0j through £5 (TGF-p); 
Schwann cell-derived Growth Factor; 
Nerve Growth Factor (NGF); 
Platelet-derived Growth Factor (PDGF); 
Insulin-like Growth Factors 1 and 2 (IGF-1 and 

IGF-2); 
Glial Growth Factor, 
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Tumor Necrosis Factor a and p (TNF-a , TNF-p); 
Prolactin; and 
Growth hormone. 

Also as used herein, the term "immunogenic" refers 
5 to substances which elicit or enhance the production of antibodies, 

T-cells and other reactive immune cells directed against an 
endogenous growth factor and contribute to an immune response 
in humans or animals. 

An individual may have circulating antibodies 
10 directed against endogenous growth factors yet the individual 

does not experience an immune response against the growth 
factor. Thus, the term "non-immunogenic" as used herein refers 
to endogenous growth factor in its native state which normally 
elicits no, or only minimal levels of, circulating antibodies, T- 
15 cells* or reactive immune cells, and which normally does not 

elicit in the individual an immune response against itself. An 
immune response occurs when an individual produces sufficient 
antibodies, T-cells and other reactive immune cells against 
administered growth factor compositions Of the present invention 
20 to moderate or alleviate the cancer or hyperproliferative disorder 

to be treated. 

The term "carrier" as used herein means a 
membranous structure in which growth factor can be 
incorporated, thereby presenting or exposing growth factor or 
25 part of the growth factor on the external surface of the carrier 

and rendering the growth factor-carrier composition antigenic 
for growth factor. 

Further, the term "effective amount" refers to the 
amount of growth factor which, when administered to a human or 
30 animal, elicits an immune response, prevents cancer, causes a 

reduction in cancer or inhibits the spread and proliferation of 
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10 



cancer. The effective amount is readily determined by one of 
skill in the art following routine procedures. 

For example, immunogenic growth factor 
compositions may be administered parenterally or orally in a 
range of approximately 1.0 *ig to 1.0 mg per patient, though this 
range is not intended to be limiting. The actual amount of growth 
factor composition required to elicit an immune response will 
vary for each individual patient depending on the immunogenicity 
of the growth factor composition administered and on the 
immune response of the individual. Consequently, the specific 
amount administered to an individual will be determined by 
routine experimentation and based upon the training and 
experience of one skilled in the art. 

The growth factor-Containing compositions of the 
present invention are used to produce antibodies directed against 
portions of growth factor rendered immunogenic by their 
presentation in the carrier. Anti-growth factor antibodies are 
administered to individuals to passively immunize them against 
. _ growth factor and thereby prevent the initiation of cancer 

20 growth, reduce existing cancer or inhibit the proliferation of 

cancer. 

More specifically, the present invention encompasses 

growth factor inserted into membranous carriers so as to present 
on the carrier surface portions of growth factor. The growth 
factor normally is not immunogenic because it is recognized by 
the immune system as "self." However, inserting portions of 
growth factor into the surface of liposomes alters the presentation 
of the growth factor to the immune system, rendering it 
immunogenic. 



15 



25 



30 



Immunogenic growth factor-containing liposomes 
may be made by reconstituting liposomes in the presence of 
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purified or partially purified growth factor. Additionally, 
growth factor peptide fragments may be reconstituted into 
liposomes. The present invention also includes growth factor and 
growth factor peptide fragments modified so as to increase their 
5 antigenicity. For example, antigenic moieties and adjuvants may 

be attached to or admixed with the growth factor. Examples of 
antigenic moieties and adjuvants include, but are not limited to, 
lipophilic muramyl dipeptide derivatives, nonionic block 
polymers, aluminum hydroxide or aluminum phosphate adjuvant, 
10 and mixtures thereof. 

The present invention further encompasses growth 
factor fragments modified with hydrophobic moieties, such as 
palmitic acid, that facilitate insertion into the hydrophobic lipid 
bilayer of a carrier. Hydrophobic moieties of the present 

15 invention may be fatty acids, triglycerides and phospholipids 

wherein the fatty acid carbon back bones has at least 10 carbon 
atoms. Most preferable are lipophilic moieties having fatty acids 
with a carbon backbone of at least approximately 14 carbon atoms 
and up to approximately 24 carbon atoms. The most preferred 

20 hydrophobic moieties have a carbon backbone of at least 14 

carbon atoms. Examples of hydrophobic moieties include, but 
are not limited to, palmitic acid, stearic acid, myristic acid, lauric 
acid, oleic acid, linoleic acid, and linolenic acid. The most 
preferred hydrophobic moiety is palmitic acid. 

25 Immunogenic compositions containing growth factor, 

modified growth factor, and peptide fragments thereof are 
administered to a human or animal to induce immunity to growth 
factor. The immunized human or animal develops circulating 
antibodies against growth factor which bind to growth factor, 

30 thereby reducing or inactivating its ability to stimulate cancer cell 

proliferation. 
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Liposomes with growth factor inserted into the 
membrane, as well as other immunogenic compositions containing 
growth factor, also are used to produce a panel of monoclonal or 
polyclonal antibodies that are specific for growth factor. 
Antibodies are made by methods well known to those of ordinary 
skill in the art. Anti-growth factor antibodies bind growth factor 
when administered to individuals, reducing the effective 
circulating concentration of growth factor. Consequently, growth 
factor-dependent proliferation of cancer is prevented, reduced or 
inhibited. 

The growth factor-containing compositions and anti- 
growth factor antibodies are administered to a human or animal 
by any appropriate means, preferably by injection. For example, 
growth factor reconstituted in liposomes is administered by 
subcutaneous injection. Whether internally produced or provided 
from external sources, the circulating anti-growth factor 
antibodies bind to growth factor and reduce or inactivate its 
ability to stimulate cancer cell proliferation. 

Liposomes that can be used in the compositions of 
the present invention include those known to one skilled in the 
art. Any of the standard lipids useful for making liposomes may 
be used. Standard bilayer and multi-layer liposomes may be used 
to make compositions of the present invention. While any method 
of making liposomes known to one skilled in the art may be used, 
the most preferred liposomes are made according to the method 
of Alving et al., Infect. Immun. &):2438-2444, 1992, hereby 
incorporated by reference. The liposome can optionally contain 
an adjuvant. A preferred adjuvant is detoxified lipid A, such as 
monophosphoryl or diphosphoryl lipid A. 

When the vesicles are liposomes, the growth factor 
generally has a hydrophobic tail that inserts into the liposome 
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membrane as it is formed. Additionally, growth factor can be 
modified to contain a hydrophobic tail so that the growth factor 
can be inserted into the liposome. For example, the growth 
factor gene is fused to a oligonucleotide sequence coding for a 

5 hydrophobic tail. The modified gene is inserted and expressed in 

an expression system, using methods known in the art, yielding a 
growth factor fusion protein having a hydrophobic tail. 
Alternatively, growth factor is exposed on the surface of 
previously formed liposomes by Chemical attachment or 

10 electroinsertion. 

When the vesicles are baculovirus-derived vesicles, 
recombinant growth factor is expressed on the membrane of the 
insect cell as a natural consequence of processing by the infected 
insect host cell. As with the liposome embodiment described 
15 above, growth factor may be modified so that the recombinantly 

expressed protein contains a hydrophobic portion to facilitate 
insertion into the vesicle membrane. 

This invention is further illustrated by the following 
examples, which are not to be construed in any way as imposing 

20 limitations upon the scope thereof. On the contrary, it is to be 

clearly understood that various embodiments, modifications, and 
equivalents which, after reading the description herein, may 
suggest themselves to those skilled in the art are within the spirit 
of the present invention and are intended to be encompassed by 

25 the appended claims. 

Example I 

Construction Of Growth Factor-Containing Recombinant 
Baculovirus 

30 The baculovirus expression vector is constructed as 

described in Webb, N.R. et al. (1989) Proc. Natl. Acad. Sci. USA 



PCT/US94/05927 



•12- 



J: I I 6reby incor Porated by reference. A 
recombinant baCulovirus containing cDNA encoding full-length 
growth factor under transcriptional regulation of the polyhedron 
promoter is produced by co-transfecting recombinant pAc- 
growth factor DNA with wild type Autograph* californica 
nuclear polyhedrpsis virus (AcMNPV) DNA by calcium 
phosphate precipitation. 

Example II 

Expression And Purification Of Growth Factor 

The occlusion-negative viruses from Example I are 
plaque-punfied and propagated in Spodoptera frugiperda 9 (Sf-9) 
cells. Infected Sf-9 cells are propagated in monolayers or 
suspension as described in Webb, N.R. et al. (1989) Proc Natl 

1TC f ™' "T™; Briefly * Sf9 CeUs - cultured at 

nVStn r ra ; escribed by Summers ' MD - and 

Smith, (1987) A Manual of Methods for Baculovirus Expression 
Vectors and Insect Cell Culture Procedures (Texas Agricultural 
Experiment Station, College Station, TX), Bull 1555 
supplemented with 10% v/v heat-inactivated fetal bovine serum' 
Extraction and purification of the recombinant^ expressed 
growth factor is performed standard methods. 



Example III 

Preparation Oj 'Growth Factor-Containing Liposomes 

Purified growth factor is electroinserted (Mouneime 
et 1990 ' Mochem., hereby incorporated by reference) or 
reconsututed into liposomes by standard methods known in the 
art. Incorporation of growth factors or fractions thereof into 
liposomes can include: 

(a) rehydration of lyophilized liposomes of known lipid 
components in the presence of an aqueous solution of 
growth factor (or growth factor fragments) to make 



PCT/US94/05927 



-13- 

single- or multi-lamellar liposomes with growth factor 
contained in the lumen of the liposome or trapped in 
the aqueous layer between lipid membranes of the 
multi-lamellar vesicles; 

(b) electroinsertion of the growth factor or fractions 
thereof into reconstituted liposomes, wherein the 
growth factor would reside in the lumen or between 
lipid membranes; 

(c) reconstitution of prepared liposomes of known 
composition with lyophilized fragments of the growth 
factor, each fragment containing a hydrophobic tail 
which inserts directly into the liposome lipid bilayer 
such that the peptide fragment is exposed on the 
external surface of the liposome; and 

(d) any other method of reconstitution or combination of 
active reagents that results in the production of an 
immune response (humoral or cellular) directed to a 
growth factor, fractions thereof, or synthetic peptides 
that mimic the composition and activity of a growth 
factor. 

Example IV 

Preparation Of Growth Factor-Containing Baculovirus Vesicles 

Growth factor-containing vesicles are produced as follows. 
Insect-derived vesicles containing recombinant growth factor in 
their membranes are obtained using a baculovirus-infected insect 
cell. More particularly, Spodoptera frugiperda IPLB-Sf21-AE 
clonal isolate 9 (designated Sf9) insect cells are cultured and 
infected with recombinant baculovirus containing a cDNA 
encoding the full-length growth factor as described more fully in 
Webb et al., Proc. Natl. Acad. Set., 86:7731-35 (1989), and in 
U.S. Patent Nos. 4,745,051 and 4,879,236 both to Smith et al., 
which are hereby incorporated by reference. Approximately 0.8 



PCT/US94/05927 



-14- 



x 106 S f9 cells are seeded into a 1 liter Spinner flask containing 
Excell media (JRH Scientific, Woodland, CA 95695). The cells 
are incubated at 27°C, 50% 02 atmosphere. When the cells 
achieve a density of 3.5 to 4.0 million cells/ml, baculovirus 
containing recombinant growth factor is added at a multiplicity of 
400-600 virus/cell to the media. 

Vesicle production commences about 24 hours after 
baculovirus infection. Peak vesicle formation is achieved 
approximately 72 hours after initial baculovirus infection. Flask 
contents are collected and centrifuged at approximately 1200 rpm 
to remove cells and debris. The supernatant containing vesicles 
are collected and subjected to centrifugation on 50% Percoll 
containing 0.1 M of sodium bicarbonate pH 8.3 at 20,000 RPM 
for 30 min using fixed-angle rotor. The double band is collected 
below an interphase between Percoll and cell culture medium and 
suspension is centrifuged in swing-bucket rotor at 20,000 RPM 
for 30 min. Two bands may be observed at the top and the 
bottom of the gradient with densities of 1.05 g/ml for vesicles and 
1.06 g/ml for baculovirus particles. The vesicles have growth 
factor presented on their external surfaces and may be used for 
immunization. The vesicles are washed three times with 0.1 M 
sodium bicarbonate pH 8.3 using centrifugation at 20,000 RPM 
for 20 min and resuspended in the same buffer. 

EXAMPLE V 

Immunization With Growth Factor-Containing Compositions 

Immunogenic growth factor-containing 
compositions, either liposomes or baculovirus-derived vesicles, 
are injected into a human or animal at a dosage of 1-1000 ng per 
kg body weight. Antibody titers against growth factor are 
determined by ELISA, using the recombinant protein and horse- 
radish peroxidase-conjugated goat anti-human or animal 
immunoglobulins, or other serologic techniques (sandwich 
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ELISA), or biologic activity assays (such as neutralization of 
natural or synthetic cytokines or growth factor assays or 
competition assays) as presently exist or as developed specifically 
for individual growth factors. Booster injections are 
administered as needed to achieve levels of protective antibodies 
sufficient to reduce or neutralize the activity of growth factors in 
vivo. Neutralizing titers and appropriate antibody isotypes are 
determined in experimental animals challenged with appropriate 
cancer cells. 

EXAMPLE VI 

Preparation And Isolation Of Anti-Growth Factor Antibodies 

Individuals with strong immune systems are 
immunized as described in Example V. After a high titer of anti- 
growth factor antibody has been achieved the IgG fraction is 
isolated from blood and is used to passively immunize an 
individual as described in Example VII below. 



EXAMPLE VII 

Passive Immunization 

Anti-growth factor antibodies isolated from the 
species to be passively immunized are administered by 
intravenous injection as a dosage level of approximately 0.5-50 
mg per kg body* weight. Dosage and frequency of administration 
are determined in experimental animals challenged with different 
tumor types and are adjusted for the specific type of tumor and 
the particular individual being treated. Important considerations 
are the aggressiveness of the tumor, propensity for metastatic 
spread, target organ for metastases, target organ 
vascularization/availability of tissue access for antibodies, and the 
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stage of tumor development. While it may be true that a standard 
regimen can be determined that will be universally protective, it 
may also be that effective therapy will be achieved only with 
individualized criterion based on tumor type. 

While this invention has been described in specific 
detail with reference to the disclosed embodiments, it will be 
understood that many variations and modifications may be 
effected within the spirit and scope of the invention as described 
in the appended claims. 
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Claims: 

1. A vaccine composition comprising, 

(a) a growth factor that is non-immunogenic in a 
human or animal to be immunized with the 
composition; and 

(b) a carrier wherein the growth factor is presented 

on the surface of the carrier such that the 

composition is immunogenic for the growth 

factor when administered into the human or 
animal. 

2. The composition of Claim I wherein the 
carrier is a liposome. 

3. The composition of Claim 1 wherein the 
carrier is a baculovirus-derived vesicle. 

4. The composition of Claim 1 wherein the 
growth factor is selected from the group consisting of fibroblast 
growth factor (FGF), interleukins, kerorinocyte growth factor, 
colony stimulating factors, epidermal growth factor (EGF), 
vascular endothelial growth factor (VEGF), transforming growth 
factors, Schwann cell-derived growth factor, nerve growth factor 
(NGF), platelet-derived growth factor (PDGF), insulin-like 
growth factors 1 and 2 (IGF-1 and IGF-2), glial growth factor, 
tumor necrosis factors, prolactin and growth hormone. 

5. The composition of Claim 1, further 
comprising an adjuvant. 
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6. The composition of Claim 5, wherein the 
adjuvant is selected from the group consisting of lipophilic 
muramyl dipeptide derivatives, nonionic block polymers, 
aluminum hydroxide, aluminum phosphate and lipid A. 

7. The composition of Claim 6, wherein the 
adjuvant is lipid A. 

8. The composition of Claim 1, further 
comprising an immunogenic moiety attached to the growth factor. 

9. The composition of Claim 1, further 
comprising a hydrophobic moiety attached to the growth factor. 

10. The composition of Claim 9, wherein the 
hydrophobic moiety comprises at least one long chain fatty acid 
having at least 10 carbon atoms in the lipid backbone. 

11. The composition of Claim 10, wherein the 
hydrophobic moiety is selected from the group consisting of 
palmitic acid, stearic acid, myristic acid, lauric acid, oleic acid, 
linoleic acid, and linolenic acid. 

12. The composition of Claim 11 wherein the 
hydrophobic moiety is palmitic acid. 
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13. A method for preventing or reducing cancer 
comprising administering to a human or animal an effective 
amount of an immunogenic growth factor vaccine composition, 
wherein the composition comprises, 

(a) a growth factor that is non-immunogenic in the 
human or animal to be immunized with the 
composition; and 

(b) a carrier, wherein the growth factor is inserted 
in the membrane of the carrier such that the 
composition is immunogenic for the growth 
factor when administered into the human or 
animal. 

14. The method of Claim 13 wherein the carrier is 

a liposome. 

15. The method of Claim 13 wherein the carrier is 
a baculovirus-derived vesicle. 

16. The method of Claim 13 wherein the growth 
factor is selected from the group consisting of fibroblast 
growth factor (FGF), interleukins, kerotinocyte growth factor, 
colony stimulating factors, epidermal growth factor (EGF), 
vascular endothelial growth factor (VEGF), transforming growth 
factors, Schwann cell-derived growth factor, nerve growth factor 
(NGF), platelet-derived growth factor (PDGF), insulin-like 
growth factors 1 and 2 (IGF-1 and IGF-2), glial growth factor, 
tumor necrosis factors, prolactin and growth hormone. 

17. The method of Claim 13, further comprising 

an adjuvant. 
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18. The method of Claim 17, wherein the adjuvant 
is selected from the group consisting of lipophilic muramyl 
dipeptide derivatives, nonionic block polymers, aluminum 
nydroxide, aluminum phosphate and lipid A. 

19. The method of Claim 18, wherein the adjuvant 

is lipid A. 

20. The method of Claim 13, further comprising 
an immunogenic moiety attached to the growth factor. 

21. The method of Claim 13, further comprising a 
hydrophobic moiety attached to the growth factor. 

22 v The method of Claim 21, wherein the 
hydrophobic moiety comprises at least one long chain fatty acid 
havmg at least 10 carbon atoms in the lipid backbone. 

23. The method of Claim 22, wherein the 
hydrophobic moiety is selected from the group consisting of 
palmitic acid, stearic acid, myristic acid, launc acid, oleic acid 
linoleic acid, and linolenic acid. 

24. The method of Claim 23 wherein the 
hydrophobic moiety is palmitic acid. 

25. The method of Claim 13 wherein the 
administration is by injection. 
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